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FOREWORD

Thiis project inplenmentation plan provi des managenment direction for the

i mpl ement ati on and acceptance of the Renpte (Radio) Control System (RRCS) into
the National Airspace System(Md§). It defines the major functional
responsibility levels, managenent direction, and overall program guidance to
all responsible levels within the FAA for the procurenent and inplementation
of the Rempte (Radio) Control System

(06 E me

%% Jamess R. Etgem
Director, Program Engineering Service
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CHAPTER 1. GENERAL

1. PURPOSE. This project implementation plan (PIP) provides technical
guidance and management direction for the implementation of the Remote (Radio)
Control System (RRCS). The PIP establishes program management, project
implementation policy, and responsibilities governing the activities of
organizations. The PIP is organized and presented as per FAA-STD-036,
Preparation of Project Implementation Plans.

2. DISTRIBUTION. This order is distributed to: branch level in the Program
Engineering Service; divisicn level in the Systems Maintenance, Systems
Engineering, Office of Flight Standards, Office of Programs and Regulations
Management, Air Traffic Operations, Air Traffic Plans and Requirements,
Automation Service, Acquisition and Materiel, Office of General Counsel, and
Office of Budget in Washington Headquarters; to branch level in the regional
Airway Facilities, Air Traffic, Flight Standards and Logistics divisions; and
to division level at the Facility Support Division, FAA Academy and FAA Depot
at the Mike Monroney Aeronautical Center; and to Airway Facilities sector
field offices, sector field units and sector field office units.

3. AUTHORITY TO CHANGE THIS ORDER. The Director, Program Engineering Service
shall approve all changes to this order.

4.-13. RESERVED.
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CHAPTER 2. PRQJECT OVERVI EW

20.. SYNOPSIS. As a result of the FAA's examination of the present visual
gui dance lighting system the FAA found it necessary to under go a multi-year
programt 0 provi de safety related facilities and enhancenents to visual

gui dance |ighting systens. The visual guidance lighting program includes the
repl acenent or establishnent of remote radio controls for visual aids to meet
the operational requirements of air traffic controllers and renove conplex
coding requirenents. The renote radio control systemwill permt
single-button control of each visual aid function.

21.. PURPOSE. The purpose of the RRCS is to provide independent operation and
control fromthe air traffic control tower (ATCT), Automated Flight Service
Station or Flight Service Station for FAA installed visual aid systems. The
RRCS program supports a FAA effort to reduce the expense of installing new
cabling fromlighting systens to the air traffic control tower; to standardize
and reduce the cost of equipnment maintenance; and to provide a system that

i nproves the man-machine interface between the controller and the lighting
equi prrent .

22. H STCRY,

a. During the late 1960's and early 1970"s, nost visual aid systens were
indirectly controlled by photoelectric devices and/or by sensing the runway
edge lighting circuit. It was determned in July, 1975 that control of sone
visual aids nust be established at the ATCT. Presently, some visual aid
lighting system equipments are linked to FAA ATCT facilities by renote radio
control. In 1975 however, a nunber of visual aids had no remote control from
the ATCC. Wth the FAM determination that renote control of certain visual
aids was required, a program was inplenmented to install Mtorola 504 renote
radio control systens for all MALSR; other visual aids were also allowed to
be renote controlled as justified by the regions on a site by site
det erm nati on. In 1980, Mdtorol a stopped nmanufacturing the 504 renote radio
control system The FAA, because the air traffic controllers had submtted
many unsatisfactory condition reports, developed a new specification to
purchase new renmote radio control systens. The new specificati on FAREE27233,
Renote (Radio) Control System neets air traffic controller requirements.

Thiis new RRCS is beiing installled at visual aid establish sites starting in
FY-1930 and allll remotte radi o control retrofit sites starting in FY-19&7.

b.. The specification FME-2723 was basel ined, and the project budgeted
under speeiiffiic visual aid facilities and set aside for an 8A contractor.
Soniierafftt,, | nc. of Chicago, Illinois, received the contract on July 13, 1984.

c. The equiprment contract (budgeted for in FY 80, 81, 82 and 83)) called
for design, testing, production, and engineering support services. The
contract will provide equipnent for the installation at establish visual aid
sites of 262 Remote (Radio) Control Systens. In August 1987, the first RRCS
uniitt wag installed at the FAA Technical Center in Atlantic City, New Jersey,
where systemtesting of the RRCS by the contractor, representatives from
FAA/APS—440 and FAA/ACT-130,, and SEIC/SCT was conpl eted. The first system was
delivered to the F®A Depot on Decenber 11, 1987.

Chap 2
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d. The FY-84 and FY-8% budget requirenments for the RRCS were contracted
for on October 15, 198% from Sonicraft, Inc. and called for delivery at
establish visual aid sites of 225 RRCSs commencing in April of 1988.

e. The FY-86 and 87 budget requirenment for the RRCS establish visual aid
sites programis for a production of 250 units. Delivery for this phase of
the programis projected to be conpleted in March 1991.

f | npl ement ati on of the RRCS under all three contracts is to continue
through 31 Decenber, 1992.

& The FY-87 budget item 4e(llZ)NP for Retrofit Visual Aid Renpte Radio
Control System was not funded. This requirement was placed in the FY-88 and
FY-8% budget call for estinates.

23.629.. RESERVED.
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CHAPTER 3. PRQIECT DESCRI PTION

30. FUNCTI ONAL DESCRI PTI ON.

a. The RRCS is the inplenentation of renpte radio control for MALS,
NALSE,, MALSR, ODALS, REIL, PAPL, and VASIL. The RRCS consists of a switch
assenbly cabinet with nounting facilities for holding five switch assenbly
panel s and an encoder unit which translates the operation of push button
switches on the switch assenbly panel into unique serial data codes and a
unique facility code for each push button actuated. These signals are then
fed into an encoder interface unit which enploys frequency shift keying (FSK)
to translate the digital signals into voice frequency tones. These tones are
passed to a FM transmtter, modulate the carrier, and are then delivered to a
FM receiver installed in the proximty of a specific visual aids facility.
There the received signal is denodul ated and converted back to a digital
signal. The signal is then passed to decoder equipment which converts the
signal to the proper control signal and then transnits it to the remote radio
control interface unit.

b. Lt should be noted that a separate interface unit as specified an
FAA-E-2663 nust be used to interface the RRCS with each |ighting subsystem
This unit converts the DC and AC signals received fromthe decoder into 120VAC
signals to operate and control the specified lighting subsystem
Air-to-ground control capability for visual aids is provided by interfacing
the air-to-ground receiver controller with the sane interface unit.

¢. Figure 3-la and 3-iLb bl ock di agrans show the RRCS and the visual aid
facilities.

d. Figure 3-2 is a diagramof the switch assenbly cabinet with switch
assenbly panels installed.

31. PHYSI CAL DESCRI PTI ON.

a. Switch Assenbly Cabinet. The switch assenbly cabinet is located in
the control facility and functions as a central point of control and operation
for FM installed lighting subsystens. The switch assenbly cabinet is 9-1/2 X
9 X 8 inches in dinension, and houses four tympes of switch assenbly panels,
L-L/2 X 9 inches, which contain push button switches for remtely operating
and controlling the visual aid lighting systems bel ow. In addition to the
switch assenbly panels, the switch assenbly cabinet houses the encoder unit, a
mot her board and its connector for connecting signals and power to the encoder
interface unit.

(1) TYPE I. Controls the medium intensity approach lighting system
with runway alignment indicator |ights (MALSR),, medi umintensity approach
lighting systemw th sequenced flashing |ights (WALSF)) and nmedi umintensity
approach lighting system (NALS))..

(2) TYPE IlI. Controls the omidirectional approach lighting system
(ODALS ).

Chap 2
Par 30 Page 5
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CHAPTER 3. PRQIECT DESCRI PTION

30. FUNCTI ONAL DESCRI PTI ON.

a. The RRCS is the inmplementation of remote radio control for MALS,
MALSEF,, MALSR, ODALS, REIL, PAPIL, and VASIL. The RRCS consists of a swtch
assenbly cabinet with nounting facilities for holding five switch assenbly
panel s and an encoder unit which translates the operation of push button
switches on the switch assenbly panel into unique serial data codes and a
unique facility code for each push button actuated. These signals are then
fed into an encoder interface unit which enploys frequency shift keying (FSK))
to translate the digital signals into voice frequency tones. These tones are
passed to a FMtransnmitter, nodulate the carrier, and are then delivered to a
FM receiver installed in the proximty of a specific visual aids facility.
There the received signal is denodul ated and converted back to a digital
signal. The signal is then passed to decoder equipment which converts the
signal to the proper control signal and then transmts it to the renmote radio
control interface unit.

b. It should be noted that a separate interface unit as specified an
FAA-E-2663 nust be used to interface the RRCS with each lighting subsystem
This unit converts the DC and AC signals received fromthe decoder into 120VAC
signals to operate and control the specified lighting subsystem
Air-to-ground control capability for visual aids is provided by interfacing
the air-to-ground receiver controller with the sane interface unit.

¢. Figure 3-La and 3-lb bl ock diagrans show the RRCS and the visual aid
facilities.

d. Figure 3-2 is a diagramof the switch assenbly cabinet with switch
assenbly panels installed.

31. PHYSI CAL DESCRI PTI ON.

a. Switch Assenbly Cabinet. The switch assenbly cabinet is located in
the control facility and functions as a central point of control and operation
for FAA installed lighting subsystens. The switch assenbly cabinet is 9-/2 X
9 X 8 inches in dimension, and houses four types of switch assenbly panels,
L-Lf2 X 9 inches, which contain push button switches for remptely operating
and controlling the visual aid lighting systems below. In addition to the
switch assenmbly panels, the switch assenbly cabinet houses the encoder unit, a
mot her board and its connector for connecting signals and power to the encoder
interface unit.

(1) TYPE |. Controls the medium intensity approach lighting system
with runway alignment indicator |ights (MALSR),, nedium intensity approach
lighting systemwith sequenced flashing |ights (MALSF)) and nedi umintensity
approach lighting system (NALS)).

(2) TYPE IlI. Controls the omidirectional approach lighting system
(DBRAYY .
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(3) TYPE I1I. Controls the runway end identifier lights (REIL)).

(4) TYPE IV. Controls the visual approach slope indicator system
(VASID)) or the precision approach path indicator (PAPL) system

b Encoder Interface Unit. The encoder interface unit has a height
of approximately 9 inches and is designed to nount onto a standard 19-inch
rack located in the ATCT equipment room The interface unit accepts signals
froma maxinum of three switch assenbly cabinets and delivers them as voice
frequency signals to the FMtransnitter. The encoder interface unit also
contains the tone generator and circuitry to turn the transmtter on during
transm ssion and off at the conclusion of transnission.

¢. FMTransmitter. The FM transnitter has a height of approximtely
9 inches and is installed in a standard 19-iinch relay rack in the control
facility equipnent room After accepting signals from the encoder interface
unit, it delivers a nodulated 1 to 2.5 watt FMsignal to a standard
quarter-wave VHF whip antenna for transmission to the FM receiver.

d. FM Receiver. The FMreceiver is installed in close proxinity to
the visual aid facility in a dust-tight, airtight, waterproof cabinet equipped

with a quarter-wave whip antenna. After accepting the transmtted signal, it
denmodul ates the signal and provides the output to the decoder unit via one of
two |-inch conduit hubs on the bottom of the cabinet.

e. Decoder. The decoder is also installed in a dust-tight, airtight
and wat er proof NEMA-12 cabinet in close proximty to the visual aid facility.
It has two I-inch conduit hubs on the bottom of the cabinet for power and
signal [ines.

f Radio Renote Control Interfacing Unit. The interface unit, which
uses signals received fromthe decoder to control the visual aids, is
installed between the decoder and the visual aid in an outdoor, rainproof,
dust proof, non-ventilated cabinet with lightning arrestors connected to the
power inputs and also to the control input leads fromthe A/G unit.

32  SYSTEM REQUI REMENTS. RRCS requirenents include power, reliability,
mai ntainability and interchangeability. Modularity, and spectrum support are
al so design considerations of the system

a. Power Requirenents. The rempte radio control system equi pnent
operates on conmercial power sources (120 +/- 18VAC, 60Hz)),, or from power'
derived from comercial power sources for subsystens. The system is designed
to prevent a restart in a undefined state after interruption of primary power
either at the lighting subsystem or control facility. In addition, the system
provi des protection from repeated transient increases in the 120VAC |ine
vol tage superinmposed on the AC power |ine voltage waveform for inside
equi prent and protection from repeated transients applied at the power and
control signal inputs at the output lines for outdoor equipnment. Table 3-11
contai ns subsystem power requirenents.

b. Mdularity. Al electronic, electrical, and nechanical conmponents are
desiighed and constructed to minimze the skill, experience, and time necessary

to disassenble, assemble and maintain them Al electronic circuits are

Chap 3
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designed using plug-in priintted wiring boards except where high voltage or high
power devices are utilliizesi. Similar functions are performed using identical
modul es wherever practical, and preference is given to designs which afford
conponent replacealtiiiiyy.

c. Interchangeability. Al parts of each system are interchangeable
bet ween systens, and identical parts within each system are interchangeable.

d. Mintainability. The switch assenbly panells9, switch assenbly cabi net,
encoder, encoder interface unit, and power supply as a subsystem as well as
the decoder, FM transmitter and FM receiver have an analytically determ ned
mean time to repair (MITR) of 15 minutes and a maximumrepair time of 30
m nut es.

e. Reliability. The analytically determned reliability of these
subsystens, except for the transmtter and receiver, is 20,000 hours for the
upper test nean tine before failure (NTBF) and 10,000 hours for the | ower test
mean time before faiillwre*. The transmitter and receiver have a | ower NIBF of
5,000 hours and an upper NTBF of 10,00@ hours.

f SpeetrumSupport, The FM transmitter provides single-channel
operation in the 162 to 174MHz frequency band with a +/~ 3KHz deviation of the
FM carrier (equivalent teo 100 percent mpdul ation) at an output power of 1 to
2.5 watts into a 50 ohminpedance* Spurious and harnonic emissions are no
greater than 50 microwatt& or nore than 43dp + 10 | og (P)ower bel ow carrier.
Frequency stability is +/~ 0.0005 percent of reference frequency in anbient
tenperature rangi ng from -30 degrees centiigrade to +60 degrees centigrade, and
+/- 0.0005 percent with a 20 percent primary voltage deviation. (Type 15 F2
modul ation as specified in FCC Rules and Regul ations, Volume II, Part Il
provides the required &/-3KHz deviation for 100 percent nodul ation in the 162
to 174MHz band). The transmitter and receiver nmeet NTIA and FCC requirenents
for fixed base operation. Al RRCS systems are factory aligned to 165.762%
MHz.

33, INTERFACES. At airports manned by air traffic control on less than a
full time basis, the air-to-ground (A/G unit operates when selected by the
ground-to-ground (GG unit allowing aircraft pilots to operate the visual aid
system from the aiir,. Interface of the AAG unit with the RRCS Will be through
the radio remte control _ interface units provided with the visual aid. In the
NAS end state design, the RRCS will interface with the Tower Control Conputer
Conpl ex (TCCC)) at those ATICTs so equi pped.

34.-3%9.. RESERVED.
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EQUI PMENT | NPUT POAER QUTPUT POAER REMARKS
Swi tch Assenbly @4vDC unr egul ated |12 VDC @rom Encoder Intek-

Chap 3
Par 33

Cabi net face Unit Power
Supplly

Encoder Unit @.zvDpC @ From Mot her Board
in the Switch
Assenbly Cabi net

Encoder Interface |120 + 18VAC, 60Hz |24VDC unregul ated |Unit nust be no nore

Uni t than 500 ft away
fromthe Switch As-
senbly Cabi net

FM Transnitter 120 + 18VAC, 60Hz

FM Recei ver 120 + 18VAC, 60Hz

Decoder 120 + 18VAC, 60Hz @rom Interface Unit

@AaNKe si gnal
Interface Unit LZQVAC, 60Hz 24VDC
TABLE 3-1.. PONER REQUIREMENTS
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CHAPTER 4. PRQIECT SCHEDULE AND STATUS

40.. PRQJECT SCHEDULE AND GENERAL STATUS. The procurenent of the RRCS
equipnent is divided into the following contracts. FY-80 thru FY-83,
DIFAQL--84-Y-01023, i s a production contract which will provide 262 RRCS
systens for delivery to the depot. FY-84/8,, DTFAQL-8&—-I0DM0 i s a
production contract for the delivery of an additional 225 RRCS systems. A
contract for FY-86/87 is schedul ed to be awarded for an additional 250 units.

41.. MLESTONE SUMMARY SCHEDULE. The current project schedule is shown as
table 4-41. Project events are scheduled in relationship to the date of
contract award. The dates listed are for those nilestones conpleted or as
anticipated from contractual requirenents. This table is by no neans the all
inclusive list of project mlestones necessary for project conpletion.

42.. | NTERDEPENDENCI ES AND SEQUENCE. Delivery of the first conplete RRCS to
the regions is projected for April 1988 al ong with the PAPI system  The
following projects were identified as having interdependencies with the RRCS
project. Because of the broad variation in site requirements, discussion of
specific effects of each program on a site-by-site basis is beyond the scope
of this PIP.

a. The Airport Cable Loop Program  The Airport Cable Loop Program
establishes a network with all of the airport's power and control cables. The
RRCS wi || precede the Airport Cable Loop Program at some |ocations which m ght
lead to their being dropped from control cable |oops, although power cable
| oops may still be required.

b The Airport Tel ecommunications Program The Airport
Tel ecommuni cations Program will establish the specifications and criteria for
a reliable and flexible distribution system for low activity and medium
activity airports. The Airport Tel ecomrunications Program is related to all
airport projects which require buried cable for control signals or
conmuni cations between sites. The Airport Telecomunications Program
investigates frequency interference and alternative communications nedia
within the NAS plan. The RRCS inpacts this programonly in the |anding area
since the RRCS does require sonme buried cable for RRCS systemto function.
Renot e Mai ntenance Monitoring System (RMMS) programwi || have to be considered
on a case-by-case basis for each air facility affected.

e. The Renote Mintenance Mnitoring System  The Renpte Mintenance
Moni toring System (RMMS)) program has been devel oped to provi de mai ntenance
monitoring and control equipnent for FAA facilities so that performance
monitoring, certification, and control could be acconplished from centralized
work centers. In many cases the RMMS program may not be fully inplenmented
until some time after installation of the RRCS system has been conpleted. In
these situations, the reduction in the frequency of onsiite mai ntenance visits
derived fromthe integration of the RRCS with the RMMS may not be realized
until some tinme after the RRCS has been installed.

43.-4%.. RESERVED
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EVENT DATE
Fy 80, 81, 82, 83
Cost/ Techni cal Review Conpleted 29 Jul 83@
Contract Award' 13 Juli 84@
First SystemDelivered to Test & Evall. Site 28 Aug 87@
First System Dedlivery FAA. (Depott)) 11 Dee 87@
Last System Delivery FAA (Depot) 17 Jun 88
FY 84, 85
Cost/ Techni cal Review Conpl eted 07 Jun 85@
Contract Award 15 Oct 85@
First System Delivery FAA (Depot) 129 Apr 88
Last System Delivery FAA (Depot) 30 Sep 88
FY 86,, 87
Cost/ Techni cal Review Conpleted 01 Ot 87@
Contract Award 30 Jun 88
First System Delivery FAA (Depot) 30 Jan 90
Last System Delivery FAA (Depot) 30 mwar 91

@ M| estones Acconplished

TABLE 4-11 M LESTONE SUMVARY SCHEDULE

Page 14
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CHAPTER 5. PRQJECT NMANAGEMENT

50. PROQJECT MANAGEMENT, CGENERAL. This section describes the organizations
within the Program Engi neering Service (APS)) that are directly responsible for
RRCS program nanagenent .

a. Program Engineering Service (APS).. The Program Engi neering Service
manages, directs, and executes the FAA's acquisition engineering and
managenment activities related to facilities design, air navigation, |anding
aids, and air traffic control facilities and equi pnment to ensure that the NAS
is efficient, economcal, and responsive to operational needs.

b Navi gation and Landi ng Division (APS—400). The Navigation and Landing
Division is the principal element of the Service responsible for the design,
devel opment, and inmplementation of systens, programs and facility requirenents
for navigation and |anding systens.

¢. Current Landing/Lighting Systens Program (APS-44@). The Current
Landi ng/Lighting Systens Program office is the principal elenment of the
division responsible for design, devel opnent, and inplenmentation
responsibilities for instrument |anding systens and |anding aids.

d. Rempte Radio Control System Program  The RRCS Program Manger is
responsi ble for nanaging the design, devel opment, and inplenentation
activities associated with the RRCS. H's duties include:

(1) Managerent. Planning, scheduling, and managi ng the RRCS Program
from design through conmissioning, |ogistics support, training, and program
conpletion. Responsible for systens engineering, system design, man-nmachine
interface, conponent design and related functional, technical, and perfornance
characteristics.

(2) Equi prent Provisioning. Provides, in conjunction with the
Acquisition and Materiel Service and Systenms Maintenance Service, technical
gui dance to define logistics support for proper provisioning of RRCS equipnent.

(3) Modernization Input. Developing service input for the
moder ni zation or in-service inprovement of RRCS equipnent.

(4) Technical Oficer. Providing engineering advice and
consultation to the contracting officer during procurenent, serving as
technical officer, and reviewing contractor requests and progress paynents.

(5) Cost Data. Developing and providing cost data, controlling
assigned funds, and adjusting program schedul es and objectives as necessary.

(6) Technical Installation Instructions. Preparing technical
instal lation instructions.

(7) Maintenance Instructions. Preparing maintenance instructions,
identifying training, provisiemimg and test requirements, and directing the
preparation of maintenance technical handbooks.

Chap 5
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(8) Testing. Reviews and approves manufacturers' equipnment test
procedures. Establ i shes requirements and approves plans for test and
eval uation of RRCS engineering activities of the FAA Technical Center.

(9) Inventory. Mnages in-transit material for construction and
installation. Maintains currency of material systems and control over RRCS
equi prent i nventory.

(10) Installation. Mnagenment of installation activities for
current and future systems to assure a high level of system perfornance.

(11)) Acceptance. Providing research, engineering, developnent,
design and systens anal yses associated with acquisition and acceptance of
har dware and software.

51. PROJECT CONTACTS. This paragraph |ist RRCS project contacts and their
addr esses.

a. RRCS Juster Manager. Al Thomas, APS-400,, Federal Aviation
Administration, 800 | ndependence Avenue, S.W., Washi ngton, D.C.,, 20591, FTS
267-8495,, (202)) 267-84&R.

b  RRCS Program Manager. Frank Roepeles, APS—-440,, Federal Aviation
Admi nistration, 800 I ndependence Avenue, S.W., Washington, D.C., 20591, FTS
267-851%8, (202) 267-851R.

¢. RRCS Project Engineer. Clesson McDonald, APS-440,, Federal Aviation
Administration, 800 | ndependence Avenue, S.W., Washi ngton, D.C., 20591, FTS
267-8493,, (202) 267-8495..

d. RRCS SEIC Support. Dennis Hughes, SCT,, DC103®m, 475 School Street,
S.W.), Washington, D.C., 20024, (202) 646-5&D%.

52  PRQJECT COORDI NATION. The RRCS project coordinates with other services
within the FAA and divisions within APS. Responsibilities are contained in
this paragraph.

a. Maintenance Engineering Division (ASNH100)). ASM-100 revi ews RRCS
procurenent specifications to ensure the design meets the reliability and
mai ntainability requirements and supports the general maintenance philosophy.
ASM-100 al so coordinates the devel opment of an integrated |ogistic support
plan for the RRCS system acquisition and devel ops mai nt enance standards and
plans for inplenentation of naintenance concepts.

b Mai nt enance Operations Division (ASNF20@)). ASM-200 partici pates in
the devel opnent and review of RRCS nmintenance plans. The program nanager
ensures the RRCS project is in conformance with staffing, training, and
certification policies. In addition, ASM-200 devel ops national Airways
Facilities sector staffing standards for the RRCS program and val i dates RRCS
mai nt enance staffing requirenents.
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c. Materiel Managenent Division (ALG-200)).. ALG-200 directs the
i mpl ementation of standards for the managenent and control of the RRCS
material inventory and supply distribution systens.

d. Contracts Division (ALG-300)). ALG-300 perforns cost/price anal yses of
contractor's proposals and participates as a nenber of the Source Evaluation
Board on RRCS procurenents subject to the contracting officer. 'In addition,
ALG-300 provi des procurenment support for the RRCS programs and pl ans, and
pl aces, and admnisters contracts for the RRCS equipnent. ALG-300 al so
designates a contracting officer (CO who is responsible for all contractual
matters. The COis the'only individual authorized to approve contract changes
inpacting price, delivery or schedule.

e. Industrial Division (ALG400). ALG400 perfornms factory inspection of
the RRCS. ALG-400 assigns a quality/reliability officer (QRO) at the time the
RRCS contract is awarded. The QRO is the FAA' s representative at the
contractor's facility and is responsible for verifying quality control. The
QRO is directed by FAA policy and procedure, and by the terms and conditions
of the contract.

f FAA Depot (AAC-400). AAC—4Q0 accepts deliveries of RRCS systems from
the manufacturer and nanages the dissemnation of RRCS systens at the regions
request. AAC~400 i s responsible for RRCS | ogistics support.

. FAA Acadeny (MGCOIm). W90 provides mai ntenance training and
coorgi nates with ASMF200 in the devel opnent of a training plan.

h. Technical Training Division (APT-300).. APT-300 anal yzes training
propos#iispreparedby ASM-200 and initiates action to neet training
requirenents.

i.. FAA Regional Ofice.

(1) The FAA regional office, through the established administrative
structures, requests needed RRCS equi pment. The FAA regional office
coordinates with all responsible parties to assure adequate funding, establish
system commi ssioni ng/ service availability dates, assign project field
representatives and determines utility availability.

(2) The FAWM regional office assures proper conpatibility and
configuration for the facility installation of the visual aids which includes
RRCS equi pment. The FAA regional office coordinates the preparation, in
advance, of site activities so as not to interfere with the availability of
airport facilities.

(3) The FAA regional office provides field engineering as required
to support preparations for the installation of RRCS equipnent, orders
government furnished materials (GFM),, provides for tools and test instrunents
to support RRCS installation and acceptance; initiates work orders and travel
aut hori zation, and assigns field personnel.
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(4) The FAA regional office coordinates the conplete installation,
alignment, and operational tests on the visual aid facility to assure full
conpliance with FAM specifications and perfornance.

(5) The FAA regional office conducts integration tests upon
installation of the visual aid, which includes the RRCS, prior to JAl.

5 RRCS Contractor. The RRCS contractor, when requested by APS—440,,
provi des engi neering support services for onsite advice, including technical
supervision to FAA technicians and the installation contractors concerning
proper installation or operation of the RRCS.

k. Sector Ofice. The sector office assures that authorized sector
office test equipnent is available for the technician servicing the RRCS.

53. PRQJECT RESPONSIBILITY MATRIX. Figure 5-1 illustrates the FAA
organi zations responsible for the inplenentation of each significant function
of the RRCS project.

54. PROJECT MANAGERI AL COMMUNICATIIONG. The RRCS program manager within
APS-440 is the focal point for all internal project conmunication.

Organi zations supporting the RRCS program designate a representative to

mai ntain close comunication with the Current Landing/Lighting Systems Program
office. Supporting organizations maintain comrunications with both the
contractor and internally within the FAA. The neetings listed below are the
regul arly schedul ed project neetings, or conferences.

a. The National Airspace Integrated Logistics Support (NAILS)
Conference. These conferences are held to ensure that there is an
interrelated, unified and iterative approach to the nmanagerial and technical
activities which support the National Airspace System (NAS).. During these
conferences issues effecting |ogistics managenent, maintenance planning,
supply support, test and support equipnent, manpower and training support,
support facilities, technical data, and packing, handling, storage and
transportation are discussed and resolved. These neeting are held on a
sem annual basis at the FAA headquarters.

b. Program Project Status Review Boards. These boards are held on a
monthly basis at the FAA headquarters to discuss project status and to resolve
probl ens and issues effecting all phases of the project fromthe time that the
requirenents are established until system deploynent has been conpl et ed.

55. | MPLEMENTATI ON STAFFING.  Not applicable.

56. PLANNING AND REPORTS. Not applicable.

57. APPLICABLE DOCUMENTS. Wthin this RRCS PIP the follow ng docurments have
been referenced.
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a. Contract DTFAQL-84—Y-@NOPZ3, for Renote (Radio) Control Systens,
July 13, 1984.

b. Contract DTFAQIL-85-Y-@NOER, for Renbte Control Interface Units,
Sept enber 16,, 1985..

¢. Contract DTFAQL-86—Y—@NON, for Renmdte (Radi o) Control Systens,
Cct ober 15,, 1987..

d. FAA-E-2723, Renpte (Radio) Control System Decenber 21, 1982.
e. FAA-E-2663, | nterface Unit,'" MAISR Renpte Control, Novenber 18, 1976..
f. FAA Order 1800.8E, NAS Configuration Managenent, July 11, 1985.

& FAA Order 6000.264, Reliability and Maintainability Policy, My
14, 1982.

h. FAA Order 6030.48, Facility Reference Data File, February 11, 1987.

i. FAA Order 6200.4C, Test Equi prent Managerment Handbook, Septenber 16,
1985..

j: FAA Oder 6850.2%, Visual Cuidance Lighting Systems, Decenber 17, 198L.

k. National Airspace System Plan, Facilities, Equipnent, Associated
Devel opmertt aamdl Ot her Capital Needs, April 1987.

1. NAS-SR-100®, System Requirenents Specification, March 1985.

m. NAS-SS-100®m, Functional and Performance Requirements for the National
Al rspace System General, Decenber 1986..

58.-5%9. RESERVED.
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CHAPTHER 66. PROJECT FUNDI NG

60. PRQIECT FUNDI NG STATUS, CGENERAL. There is no-budget line item for the
RR&. The RRCS covered by this PIP are funded as part of the individual
visual aid establishnment projects. The funds for the individual sites have
been distributed to the regions and headquarters for each site. Al

establ i shed projects have been funded through FY-87.

61.069. RESERVED.
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CHAPTER 7. DEPLOYNMENT

70. GENERAL DEPLOYMENT ASPECTS. Depl oynent of RRCS equi pment is conducted by
the FAA Depett at the M ke Nbatromey Aeronautical Center and the FAA regions
upon approval from FAA Headquarters. As RRCS equi pnent becones avail abl e,
requestts fromthe regions to satisfy RRCS requirenents are honored by the-
depot. RRCS equiipfent: i s shipped by the FAA Depot to the site where it is
stored for installation. Installation of the RRCS is the responsibility of
the requesting FAA region. Table 7-1,, depicts the Depl oynent Readi ness Review
(DRR)) Schedul e.

EVENT DATE
DELI VERY TO FAATC 8/28//87
DRR REPORT DELI VERED 11/02//&n
DRR BRI EFI NG TO ALG-2 11/13//&81
1s¥ DELI VERY ( DEPOT) 12/ H /&7

TABLE 7-1. RRCS (FY 80-83)) DRR SCHEDULE

71. SITE PREPARATION. The regions are responsible for preparing the sites
videe RRCS equi pment is to be located. The preparation at each site will be
uni que according to the type of inplenentation occurring. | mpl enent ati on
schemes consist of establishing systens at new locations. At |ocations where
there is an existing ground-to-ground radio control system there will be two
separate ground-to-ground radio control systens after the RRCS is installed.
The existing ground-to-ground radio control system will be remved under the
RRCS Retrofit Program when funding from the budget is available. The RRCS
shall be installed in accordance with the standard draw ngs provided for each
visual aid facility. Additionally, regions will have to request fromthe
depot the necessary nunber of interface control units per FAA-E-2663 for each
lighting subsystem which will be controlled by RRCS.

72. DELIVERY. One RRCS was delivered by the contractor to the FAA Techni cal
CeAterr in Atlantic City, New Jersey for systemtesting on August 28, 1987.
When testing is conpleted at the FM Technical Center that RRCS equipnent will
be sent to the FAA Depot. The renmining equipnent will be delivered to the
FM Depot and will be available to the regions under the constraints of fiscal
year funding. The depot ships equipnent to the regions as requests are nmade
and in accordance with the quantities called out in the project status report
(PSR))..
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73 | NSTALLATION PLAN. FAA regional engineering offices are responsible for
the installation of ERCS equipnment. The RRCS equi pment will be installed in
accordance with national standard drawi ngs and standards revised to fit the
individual site. Installation procedures will be executed in accordance with
the instruction books provided with the RRCS equipnent.

74  CONFI GURATI ON MANAGEMENT PLAN.  Configuration Management (CM is the
process used to identify and docunent the functional and physical
characteristics of a configuration item control changes to those

+ characteristics, and record and report change processing and inplenentation
status. Configuration itens of concern for this inplementation are the switch
assenbly cabinet, encoding and radio transm ssion equipnent, receiver
equi pnent, decoding equi pnment and remote radio control equipment hardware
baselines. The configuration management discipline shall be applied to all
configuration items included in the RRCS baselines to ensure conpatibility

" between elenents within the RRC&. All additions and changes to the RRCS
baselines shall be proposed in the formof a case file and shall be reviewed
for reconmmended approval or disapproval by a Configuration Control Board
(CCB).. All changes to the NAS site design baseline and interfaces between the
RRCS and the visual aid system must be processed and approved by the
Navi gati on and Landi ng (APS-400)) CCB.

a. Acquisition Phase Configuration Mnagenent.

(1) The Navigation and Landing Custer (APS—40®)) Configuration
Control Board (€CB)) controls the establishment of and changes to the RRCS
hardware baselines during the acquisition phase. For RRCS matters, the
APS-400 CCB wi Il include nenbers from ASM-150), AES-200,, ACT-16y), AES-51D,
AFS-200 and the Configurati on Managenment Division, AES-4d. The APS-400 CCB
is responsible for ensuring that the functional, performance, and interface
requirenents allocated to the RRCS hardware subsystens are reflected in the
baselines, and in any changes to those baselines until product acceptance.
The APS-400 CCB is al so responsible for ensuring that baseline docunmentation
is accurate and reflects RRCS operational requirements. Baseline
docurment ati on includes specifications and interface control documents (LICDg)).
The APS-400 CCB retains this CMresponsibility until the hardware installation
i s conmissioned at each site.

(2) The transition of configuration nanagenent responsibilities
associ ated with RRCS hardware products occurs at acceptance by the APS—400 CCB
designated representative of the contractor's delivered, installed,
integrated, and tested hardware product. Hardware product acceptance is based
on successful operational readiness denpnstrati on (ORD) of workstation
transm ssion, encoding, and decoding capability of the equipnent.

(3) At product acceptance, the change control functions and CCB
records associated with hardware products transition fromthe APS-400 CCB to
t he Mi ntenance Engineering (ASM-100)) CCB.

Chap 7
Page 24 Par 73



3/25//88 6850..27

b. Operational Support Phase Configuration Mnagenent.

(1) During the operational support phase, and for the entire
life-cycle of the inplemented hardware enhancenents, configuration nanagenent
functions will consist of
mai nt enance and change control nanagement of site (Level |11 Design) as wel
as product baseline

(2) The ASM-100 CCB assumes baseline and change control managenent
of the switch assenbly cabinet, encoding and radio transm ssion equi pnent
recei ver equi pment, decoding equipnment and renote control radio equi pnent
hardware products and associated peripherals as each product is conm ssioned
for operational service (via MOA), and of related NAS site design baselines
(including logistics and training). The ASMH100 CCB is responsible for change
control management of the RRCS hardware product baseline by MOA. Hardware
product baselines are maintained by National Airway Engineering Field Support
Sector (ASMM150)) personnel in the field. The contractor shall provide
engi neering changes to ASM-15@ when the changes are rel eased, and prior to
field inplenmentation. ASM-150 shal | evaluate the changes and approve the
change for field inplenentation via case file. The configuration nanagenent
functions assigned to the ASM-100 CCB are described in the ASMF100 CCB charter

75.67%. RESERVED.
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CHAPTER 8. VERI FI CATI ON

80 FACTORY VERI FICATION. The RRCS equi pment contractor performs design
qualification and production unit tests using a conplete renote radio control
system as depicted in figure 8-l to validate and denmonstrate that the RRCS
meets the specification requirements of FAAE-27733.

a. Design Qualification Tests. The contractor conducts design
qualification tests to denpnstrate that the RRCS system neets every
specification requirement through inspection, analysis or actual qualitative
or quantitative tests. These tests include equipnent visual inspections,
environnental tests, systens and spare parts tests, transient suppression
tests, interference tests, and the specified tests for the transmtter,
receiver and antenna.

b. Production Unit Tests. Production unit tests for the RRCS include
visual inspections, functional tests, and timed systens tests for every
production wunit. Any erratic switching, loss of control or operation outside
prescribed limts is cause for rejection of the unit.

81. CHECKQUT. After installation of equipment by the regions, FAA personnel
conduct checkout tests in accordance with the contractor devel oped equi pnent
instructional books. The procedures followed include testing electrical and
mechani cal hardware interfaces and verifying system performance and operation
of spare parts.

82. CONTRACTOR | NTEGRATION TESTING  Not applicable. See paragraph 84.

83  CONTRACTOR ACCEPTANCE | NSPECTI ON (CAL).. Inspection of the RRCS is
performed at the contractor's facility. Quality control inspections are
perforned by the Quality/Reliability Oficer (QRO) in accordance with FAA
requirements. Al l equipnent is accepted at the contractor's facility
followi ng successful conpletion of production tests.

84. FAA | NTEGRATI ON TESTI NG Integration testing is conducted by the FAA
regi onal office upon installation of the RRCS and visual aids prior to
recommendations for systens acceptance.

85  SHAKEDOAN AND CHANGEOVER.  Shakedown testing is performed by FAA regional
personnel at the RRCS site to determine that the RRCS is ready for full
operation as part of the NAS. After the successful conpletion of JAI, and
conm ssioning, the local AF maintenance representative assunmes responsibility.

86. JO NT ACCEPTANCE INSPECTION (JAI). A joint acceptance inspection is
conducted in accordance with FA Order 6030..45,, Facility Reference Data File
to gain the consensus of involved office that the RRCS project has been

compl eted in accordance with applicable standards and specifications and that
the facilities are capable of providing the services required within
established standards and tolerances. The JAI ensures conpliance wth
requirenents in the follow ng areas:
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a. Facility Construction an@d Equipment Installation.
b. Facility/System/Equipment Performance.

c. Facility Technical Performance Documentation and Maintenance Reference
Data.

d. Facility Logistics Support.
e. Final Acceptance and Commissioning.

87.-89. RESERVED.
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CHAPTER 9. | NTEGRATED LGGISTICS SUPPORT

90. Muintenance Concept. The RRCS is supported by both site and depot

mai nt enance. The FAA is responsible for the naintenance of RRCS equi pnent.
FAA regions assign personnel to AF sectors where work centersd, defined 'by
geographi ¢ and personnel skill capabilities, are responsible for the onsite
mai nt enance of RRCS facilities.

a. Site Miintenance. Site naintenance technicians (either FAA and/or
contractor) will replace RRCS conponents down to the |owest replaceable units
(LRU) and nay performlinmted repair/corrective and preventive mai ntenance
functions as required, onsiiite.

b Depot Mai ntenance. Depot maintenance will consist of receipt and
repair/replacenment of failed LRUs. These functions can be performed by either
the FAA and/or a commercial contractor.

91. Training. The training programfor the RRCS project is outlined in the
RR& Subsystem Training Plan (ST?). Assignment of training quotas for the
regions will be nade by ASM-210 for Airway Facilities (AF) personnel.
Projected training requirements for individual work centers/facilities and
principle training mlestones are included in this training plan. Training
for the RRCS project is being evaluated to determine if contractor training is
required for FAA personnel or if know edge of transmitters/receivers wll be
sufficient to support the RRCS project.

921 Support Tools and Test Equipnent. Special tools and test equipnent
required for initial adjustnments, installation and nodifications to the RRCS
are provided by the government. The contractor provides the FAA a tool Iist,
and test equiprment and characteristic data required for the government to
obtain the tools and test equipnent. Test equipnment is supported at the AF
sector office having responsibility for the visual aid facility and as called
out in FAA Order 6200..4C, Test Equi pment Managenment Handbook.

930 Supply Support. The FAA Depot, in conjunction with ALG-200 wil| devellope
a coding structure conpatible with the National Stock Nunber system to be used
to catalog system conponents, LRUs, and expendable parts and supplies. In
addition, the FAA Depot will provide supply support.

94. \Vendor Data and Technical Mnuals. Instruction books for the RRCS are
provi ded by the contractor and reviewed by the FAA prior to acceptance.
Instruction books are provided with each RRCS delivered. Qher technical
docunentation to be provided by the contractor include provisioning technical
docunentation, master patterns, test equiprment and characteristic data, tool
list, programdata for ROVS/ PROVS and treptocurememit data package draw ngs.

951 Equipnrent Renoval. At locations where there is an existing
ground-to-ground radio control system there will be two separate
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ground-to—ground radio control systems after the RRCS is installed. The
existing ground-to-ground radio control system will be removed under the RRCS
Retrofit Program when funding from the budget is available.

36. Facilities. Not applicable.

97.-99. RESERVED.
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